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The contents of this report are not to be used for advertising, publication, or
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The findings of this report are not to be construed as an official Department
of the Army position, unless so designated by other authorized documents.
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United States Government makes no warranty, expressed or implied, concerning
the accuracy, completeness, reliability, usability, or suitability for

any particular purpose of the information and data contained in this program
or furnished in connection therewith, and the United States shall be under no
liability whatsoever to any person by reason of any use made thereof. This
program belongs to the government. Therefore, the recipient further agrees
not to assert any proprietary rights therein or to represent this program to
anyone as other than a government program,
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among the various data bases which have been developed to predict blast noise
impact of Army facilities. From these studies, data bases and computational
procedures which are used within the Blast Noise Prediction computer program
(BNOISE 3.2) are developed.

> User instructions and a system description for the Blast Noise Prediction

computer program, BNOISE 3.2, are given in Volume II. Also included is the
procedure for using the program 1o obtain a noise contour for a specific set of
data; how subroutines are invoked in a modular fashion; a description of
module functions;, module calling procedure, algorithms used by the program;
and a summary of error messages.
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BLAST NOISE PREDICTION
VOLUME IL: BNOISE 3.2 COMPUTER PROGRAM DESCRIPTION AND
PROGRAM LISTING

1 INTRODUCTION

Background

Over the past several years. the U.S. Army Construction Engineering Research lLaboratory (CERI.)
has gathered data from various sources dealing with blast noise generation and propagation and has per-
tormed several sets of field exercises designed to further develop information regarding blast noise
sources and the propagation of blast noise in the atmosphere. These CERL studies include measure-
ments of the propagation of 735 five-pound charges set off at a central location at Fort Leonard Wood.
MO measurements at Fort Sill on the directivity pattern of all of the Army’s major weapons.” and
smiglt-scate studies at Fort Sill, OK and Fort Leonard Wood (Appendices A and B) designed to examine
the weight relation between blast charge size and blast amplitude and duration. These studies were per-
formed as a part of efforts aimed at developing approved methods of predicting the impact of blast
noise at military tnstallations.  Data generated by these studies are used in the CERL-developed Blast
Noise Prediction computer program (BNOISE 3.2), designed to predict the noise impact of military
installations resulting from the blast-producing operations of armor, artillery, and demolition.

Purpose

The purposc of this report is 10 develop and explain the relations between and among various data
developed o predict the blast noise impact of Army facilities, and from these data bases, to develop the
computational procedures used within the Blast Noise Prediction computer program.

This volume contains the BNOISE 3.2 program description and program listing.

Mode of Technology Transfer

The program and documentation for the Blast Noise Prediction computer system will be available
trom the Departiment of the Army Assigned Responsible Agency (1981).
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2 PROGRAM DESCRIPTION

The Blast Noise Predicuon computer program (BNOISE 3.2) was developed to allow faster com-
putation of noise vidues 10 terms of C-weghted day/night average sound level (CDNL).* It also pro-
vides generalized and uniform noisc-impact predictions when given a specific set of input data.’ The
output of the Blast Noise Prediction computer program is a set of CDNL contours which can be over-
laid on a Jand-use map of mulitary facility and its environs 1o allow rapid identification of noise-sensitive
land arcas.

T'his volume s written tor those persons familiar with computer programming who require docu-
mentation and background tor the Blast Noise Prediction computer program. [t can also be used as o
program reference manual

System Overview

The Blast Noise Prediction program 1s a digital computer program which can produce CDNL con-
tours for military facibuies with impulisive noise sources {e.g.. artillery. explosions or demolitions, and
weapon blasts)

The program s written in Fortran IV and used on a Control Data Corporation (CDCH 6600 com-
puter. 1t consists of a main controlling program. called CDNL, which invokes a series of subroutines
when given a set of modules chosen by the user. There are also several supporting programs which aid
CDNL

Each subroutine contributes either directly or indirectly 1o the goal of producing CDNL contours
for a facility  The data base lor the program is a description of the facility and its noise sources: 1¢..
the location of firing points, targets, blast sites, and materials involved in producing the noise. Program
modules which are 10 be used require instructions in the form of card input, headed by the module call
card and foliowed by pertinent information chosen or provided by the user. In addinon, input tiles
such as the data base tile or a file contamning intermediate results from another module are necessary
Fach module produces a printed report consisting of

I Module name

2. lInput values supplied by the user, and/or default values supplied by the program

3 Module-specitic output

4. Module execubion time.

Some modules also produce output files on auxiliary storage (Figure 1 is a system flowchart
Table 1 summarizes the input/output (1/0) files used by the contouring program. This table lists the
170 tiles by number, a description of the files. the routines which use them for input. and the routines
which produce them as output. It the programmer wishes to modify the program. he** should avoud
changing these file idenufiers (TAPE NUMBERS) as they already appear elsewhere in the program.
TAPES is the input file used by all routines having card input. TAPE6 is the output file usced by all
routines which produce a printout (sec Figure ).

I* D Schomicr KT Gl ot b NY Fin Noatav o fopleade Gnd Speccam o B Proges ez o e T apiece
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**The male pronoun is used throughout this report to refer to both genders
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LSER'S RUN
When the user has a set of dati tor which he wishes to receive output from the Blast Noise Pred-

whon program, he must put together a deck of cards called the USER™S RUN. This deck is composed
R

I Job Controb Fanpuage (JCT )Y cards

2 Input data cards

3 Module cards

Figure 2 presents the order of these sections within the deck. The user’s main interest lies in pro-
viding the Blast Noise Prediction program with data in the proper form, knowing what the modules do,
and understanding what type of output can be expected from them. The programmer should familiarize
himself with the connection between the USER'S RUN deck and the corresponding code in the subrou-
nnes

I'he programmer should know what input must he provided to the Blast Noise Prediction program
by the user so he can relate items in the deck to the internal variables and subroutines within the pro-
gram:at is also helptul to know how these data are acquired. Figure 3 shows the general composition of
imput data of the user’s deck.

1CE Cards

The user must provide a set of systeme-specitic JCL cards at the beginning of the USER’S RUN
deck. These cards inform the computer that someone wants to use the stored Blast Noise Prediction
program. The JCL cards do not change from run to run for the average user, and he should not con-
cern himself with them beyvond knowing that they must precede the cards of his actual data items and
module calls

Inpur Data

The Blast Noise Prediction program considers noise from two types of sources: firing points and
target points. The firing point 1s the spot from which a projectile is being launched or the site of a
demobtion charge. the target point is the site of a projectile’s impact; if data are to be useful to the
Biast Noise Prediction program, a projectite’s launching weapon must produce a sharp blast and not a
drawnout, "whoosh-tvpe” sound such as that emitted by most rockets.*

The data reguired on iput cards are (1) the X and Y coordinates of the firing range for both the
tareet and tinng points. and (2) the amount of propellant and projectile charge, in TNT equivalents,
producing the nose at both the fining or target point. In the case of sound occurring only at a firing
point. the user must determine whether the sound is caused by an explosion at that point (eg.. a
demohinon charged or b 1t is an instance of a weapon propelling a projectile which makes no noise upon
impact at s target point (eg o an dlumination round}. In the first case, only the firing point coordinate
is needed. while in the second. both tiring and target point coordinates are required, even though there
15 no sound at the target. This is because noise produced by a weapon has a directivity pattern associ-
ated with 1t that varies the amount of sound pressure around the weapon. The degree of variance
depends. in great part. on the physical characteristics of the weapon itself. A projectile or demolition.
however, produces noise omnidirectionally from its source !

It 15 up to the user to differentiate between the amount of propelling charge at the firing point and
the amount of projectile charge exptoding at the target point. These values vary for different weapons
and ammumuon  Table 2 gives the weapon codes used for a certain set of standard weapons. The
weight of propellant and projectile charges tor these weapons, in TNT equivalents, and directivity infor-
miation are given in Tables 3 and 4

It cun be seen from Table 3 that vanious amounts of propellant can be used to fire one size of pro-
jectile. The user is not restricted to the weapon types listed in Tables 2, 3. and 4. He may create data
10 suit his needs as long as they are put into proper format and labeled with a new gun-type code.
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"New" means that the code number differs from all of the cades already provided.) This prevents the
computer and/or other users from confusing it with an already listed code. At no time can two
different weapons have the same code within one deck. The user must also specify the number of
rounds tired by cach weapon at each point during the day (0700 to 2200 hours) and during the night
(2200 10 0700 hours).

The input data poruon of the USER'S RUN deck is divided into.
1. Gun-type cards

2. Target point detinition cards

3. Firing point detinttion cards.

The gun-type cards describe the weapons by specifying (1) the weight of explosive in the projec-
tile, (2) the weight of the different propellant charges, (3) the name of the weapon, (4) the weight
parameters A and B. and 'S) the directivity pattern. Table 5 outlines the required format. The target
point definition cards list the X and Y coordinates of the target area. The tiring point definition cards,
in addition to lisung the X and Y coordinaies of the firing point, specify (1) what types of weapons are
the noise-producing sources. (2) how often cach specified weapon is fired during the day and at night,
(3) 1f the projectile impacts at the target, and (4) the height of impact. Tables 6 and 7 give the card
format for target and firing point data. respectively.

Modules

A sequence of individual sections, called modules, informs the Blast Noise Prediction program
what the user wants done to the input data he has provided. These modules correspond to major sub-
routines in the Blast Noise Prediction program. Therce are. however, more subroutines which are
necessary for program operation than there are module < available 1o the user.

To idenufy and run a Biast Noisc Prediction program module. the user must (1) input a4 card
identifying the module to be run followed by (2) a card (or cards) specifying the paraumeters which that
module requires to function correctly. The user varies the parameters to account for the input data and
to produce the desired output Output can be either a set of printed tables of CDDNL values or an actual
paper plot of CDNI. contours, depending on which modules are invoked. There is some frecedom in
the ordering of the modules, however, certain modules use the output generated by other Blast Noise
Prediction program modules. [f the user chooses one of these "dependent” modules. he must be sure 1t
is preceded by the modules which will provide the data it needs. Figure 1, a flowchart tor Blast Noise
Predic*ion program modules. shows which inputs they require and the output they produce

The following modules are currently available from the Blast Noise Prediction program.

NEF-1 specities whether the data base coordinates are in meters or teet. There is only one of
these cards per USER'S RUN and 1t i~ always the tirst card 1in the module section. It is also used for
specific options which might he avarlable

BASE generates hine segments which can be drawn by the PLOT routine on the paper plot output.
It can be used to create an outline of the facility tor which the user is providing data. It can also be
used 1o draw lines on the PLOT output to be used as a visual reference for lining up the paper plot with
the actual map BASF causes PLOT to draw line segments from coordinate to coordinate, as specitied.

BOUNDS uses map coordinates to set the iimits of the totat area encompassed by CDNL calcula-
tions and to be enclosed by the PLOT drawing. It is used to define the area in which the user is
interested.

FORMA tabulates target and tiring point information from the input data. [t compresses data into
the form required by PUDDLE GRID.

LOCATOR labels target and firing points on the plot.

MAP does elementary error checking and is a preprocessor for the input data. [t also produces a
listing of input data and generates cross-reference tables.

Tie procedutes tar ollecine nd oy b e gisen b N CBvans Comgdanon ar Operational Nosc Dara. TRON
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PLOT ¢hmbines cuiput from appropriate modules tor use by the NASAPLOT® program to create
actual plotr 1 contaars of TDNL levels

POINT cawulates CHNLE Dor specitic locations,

PUDDIE GRID crestes a rec mvu e oerid of CDNL values in the area specified by the user 1n
the BOUNDS modu.

SCATTER allows tne PEOT routime 1o crea. ~tdots) of noise sources, the number
ot dots s proportional to the blasting activi., ' that point

STOP signals the Blast Noise Prediction program that the module section of the USER’S RUN
deck has been terminated
A multipunch 6789 card must be the last card in the USER'S RUN. the multipunch informs the

computer that allinput for the USER'S RUN has been submitted and that the system does not need to
look for more cards in order to execute the run

Figure 4 represents a possible sequence in which the modules of the Blast Noise Prediction pro-
pram could be ordered by the user in the USER'S RUN. Tables & through 17 summarize the input
required by cach module of the Blast Noise Prediction program. These tables describe the instruction
cards tor the modules and hst, in tabular format, the specifications for all the parameters required by
cach module  Tables 8 through 17 have the following column headings:

CARD 1D gives each card of a module a name as a reference. ¢.g.. the first card in MAP is
called MAP-1

COLUMNS  the card columns in which data must appear.
VARIABLE NAME  the name given to these data within the program.

FORMAT: Fortran description of how that data item must look. There are three basic formats
used by the Blast Noise Prediction program. each corresponds to a particular type of data.

1 A -- alphanumeric data such as module names; i.c., items combining the letters A through Z
and the numbers O through 9. For example, A10 or a field of up to 10 characters (letters and
numbers! must be left justified.

21 - integer number, eg.. 12 or a 2-column (digit) number with no decimal point (must be
right justitied in the columns in which it appears).

3 F -- all other data and normal decimal numbers for real arithmetic operations; e.g.. F10.1 or a
10-digit real number at maximum {can be smaller as long as a decimal point is put in, e.g.. 32.5 or
36.3). The 10 means the number is a total of 10 columns: one column is a decimal point and there is
one digit after the decimal point. A shorter number simply means that the leading digits are zeros. .
letter character cannot appear in a field specitied as an "' or "F formait.  The user must make sure data
tems are in proper format on the cards in order for the Blast Nuise Prediction program to interpret the input
correctly.,

DESCRIPTION: tells what parameter is being referred to and includes any special codes and/or
notes about required data and their units, if any.  Any characters between quote marks ") are the actual
tems written i the spectfted columns of that module card,

COMMENTS/DEFAULTS  default values are the guantitics the Blast Noise Prediction program
will usc if certain items are left blank by the user. If there is no default value given for it, that data
stem must be specified by the user. Special instructions regarding that card are included under this
heading.

PREVIOUS CALLS REQUIRED: a module whose output is required as input to the current
module and therefore must be called before the current module.

Sees Nobame |




Additional Module Input

Most of the data required by Blast Noise Prediction program modules are sell-explanatory and are
histed. by module, in Tables 8 through 17, However, some parameters for PUDDIE GRID. POINT
FORMA . and MAP require more detailed explanations.

PUDDLE GRID

The "grid size” speaification in the PUDDLE GRID module speaifies how olien, 0 terms of
and Y coordinates, the CDONIL values are to be computed (e.g, every 1000 m or 2000 (1 are reasonable
values 1f the overall land arca mduded in the comour s fairhy farge)  The smaller the values used. the
finer the gnd size, and the smoother the contour that s produced  This s bedause the program has
preater number ol actual points (o plot from and fewer to approximate. Cutting the grd size an hadt
will cause four umes as many pornts o be computed and will cost about four times as much 1o run
stnce run cost is proportional to the number of points computed  The user must capsider cost when
choosing grid size, beciuse 1l the program has to compute a greater number of values it will run Jonger.
and therefore will cost more.

PUDDLE GRID and POINT

The "inversion factors” specitication in the PUDDLE GRID and POINT maodules provides a set of
meteorological data to the program. Weather conditions, especially temperature. have an eflect on the
wiy sound propagates through the atmosphere (see Volume 1), Currently, the Biast Noise Prediction
program does ned take into consideration the effects of wind. However, it does take nto account tem-
perature inversions. Therefore, the user must provide appropriate inversion data for the location of his
notse study  Inversion data tables available from the National Weather Service summarize radiosonde
ohsersations made at sclected weather stations. A summary of this temperature data is presented in
Table I8 This table 1s used 1o determine the temperature inversion factors required by PUDDILE
GRID and POINT  The user should locate the city closest geographically and metcorologically  The
number w that row under the column Jabeled "SURFACE" 15 the value used for inversion factor |
The second factor s obtarned under the "1-500 m" column; the third factor is found under the column
labeled "1-3000 m”

FORMA

The “charge averaging techmgue” specilication in the FORMA module allows the user to choose
the range of charge sizes the program will use from among those given for the propethng charges for
specific weapon in the gun-type cards  This range is chosen in the firing point definiion cards bor
example. 1f the user states that weapon | normally uses charges from zones | through § (the range!.
the options yvicld the following results

1. I MAX 1s chosen, the program will use the largest charge size i the given fields for its calou
lattons

2 It CAVE a5 chosen. the program will aserage the actual TNT equivalents of all the fields and
use that average tor computations

3 I TANVE s chosen, the program will anteger average the zone numbers and use the value of
charge size tound in that zone. e . band S yvield charge 3.0 1 and 4 also vield charge 3 1 upper and
lower boundaries of the charge zones are the same number. then all three options will arnive at the
same charge size For example. it Y and 3 are specitied on the finng-pomnt detimtion card as the charge
range. then the program will use whatever charge value 1s in zone 3 of the propelhing charges for that
weapon, no matter which averaging technigue s chosen

Ay

1t o user wishes to determine how many points will be generated by PUDDLE GRID for a speaitic
gnd size. he may request this information from the MAP module instead of caleulating 1t himsell  The
user must specify the number of various grid sizes e wishes to try on the MAP-4 card. and then hist
these with us many MAP-S cards as necessary  The output from MAP will list the number of points
that will be generated by the chosen grid sizes. The MAP module can be used by the user to indicate
the cost of producing a grid (see PUDDLE GRID, above)  These MAP module cards must be
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Actaded cven ot the uset doos nor wish 1o ase this teature The values commaonly used are 01 Hog
MAP 4 ad 230 tor MAP S B tor example. the atea ot interest s 10 000« 10 000 m, o gnd size of
oo ny would produce 1O tmes 10 o 100 gid pomis

Module Output

A BLast Narse Prediction program maodules produce pomted reports which are tables ol intermeds
ate o bl reseits and. i necessany crror messapes  In addinon some o the itormation produced by
patticular modules s storad temiporardy to be ased as npuat to ather moduades ab o later point an the
program The poimtouts provide o hatd copy record of mtormanion supphicd to the Blast Noise Predi
Hon proptam s modale catds and adlow casy sventhication o the accutacy of module tacts and data
Hems mnput to e man progiam

Obtaining Results from Module Output

Module outputs of primany nterest o the user are those produced by the PUDDLEE GRID and
Ploil modules  The papec contour produced by PLOT s atten the end resalt sought by the person
croating 4 DSER S REN S Since the oser can control the amount ol area endoesed by the piot he can
speaity the plot s sale Tooagree with the maps he s working with. or he can saale down the plot ta
ohtan o smaller version of tus resalts tor tuture o mtermediate reference

It the user does nat wish toancur the cost of an actudl plot then PUDDEE GRID sutpul can be
used as aosource of antermediate resulls PUDDEE GRID gencrates o st of CHDNE values by coods
nates N mcrements specttied by the GRID SEZLE [he user can approximate the noise devels inoam
given area by ousing this table 11 can alse be compared agaimst the expeated CHONL desels inog given
area thus chedhing the data For example st PUDDEE GRIDY autpat indicates that the regron wound
a g pomt has the lowest values of the entire table the user should go back and recheck his data e
Criors

It the user wanis onby the PUDDEE GRID vatues and not the actual plot he must maodily the
JOL secton of Ais USER'S RUN by exctuding from the deck all cards which are used for plotting
tAnd o course the PEOT moduale s dett out of the module mput cards !

A Blast Noise Prediction program modules abse produce statistios gising the amount of system
Fme spent by the computer n o enven module This iformation can be used to approvimate tun cost
This s done By matupiomg svatem tme by cost per ame amit For example bt s module ran tor W0
s and the costas one third of g pennyems then that module s cost s approvamiatedy ST 00

Module Frror Messages

Buecause the Bhist Noose Prediction progoam has no oway ot knowing whether the data  r uses are
Correct b will use mncorrect data that e teasanable amd i proper format - The program can onbv ind,
cate errory n tormat and poimt out unteasongble data atems te g negatine Charge sizest ot there e
cnough crrars and/or unteasonable items the program will halt execution Theretore it s importani
that the user check the statistios produced by the modutes to make sute the Blast Noise Prediction pro
gram s performing opefabions on the corredt data

Error messages tell the user that there s somettnng wiong with the date provided too the Blast
None Prediction progeam Warming moessages indicate that there s somiethimg out of the ondinany in
the data, but not necessanhy wiong  For cxampie o charge size mmput by the user that s appreciabiy
larger than other charge sizes speaitied by the user would togger @ warnimg message alestiing the user 1o
the probsbility of & musplaced deamual pomt

[




Table |
1/0 File Summary
Output By Input Jo
Fortran Module Call: Module Call:
tile Name Desmiption < hasad tenistoos Device (Subroutine tatry) {Subroutine/k ntry Name)
TArs Modude imstrug tons Card imape Card
inputy reader
TAPES Mondule reports Pant ine Printer
(Outpury
1AP1° ats haee Catd mage Aunillary LOCATOR (LOCATR)
storage MAP (MAP)
tape. disk FORM-A (FORMA)
SCATTER (SCATTR),
TAPEN Intermediate Lnrernal Turmat Auniliary FORM-A PLDDLE GRID (PGRID)
resulls, noise sturage (HORMA)
souree tabulan, n
1 APt PLDDLTE GRID Card image Auntliary Pl DDLE GRID PLOT (PLOT)
output (PHS Y NASAPLOT) storage (PGRID)
VAP Hase outhine Card unage Auniliary HBASI (BASH) PLOT (PLOT)
tPHSSE NASAPLOTY storage
TAPt Varget and Ninng Cand umage Auniliary LOCATOR (LOCATR) PLOT (PLOT)
point jocations IPHS Y NASAPLOT) sturape
TAPl 4 Scattergram Card image Auridiary SCATTIR (SCATTR) PLOT (PLOT)
1PHSE NASAPLOT) sturage
T APL 20 Acoustyal Internal turmat Auniliary TABGEN R} AD JABLL
Jats base stortape (R} ADEB)
Y4 I NASAPLOT input Cand image Aurniliany PLOT (PLOT) NASAPLOT
starage
OTHER TAPES TAPEST TAPE 00 L APE Y 1APE S TAPESO TAPL9) TAPHYY
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Table 2

Weapon Codes

Weapon

105-mm howitzer (M102)
155-mm howitzer (M109)

8-in. howitzer (M110)

175-mm gun

155-mm howitzer tiM10)9A 1)
155-mm howitzer (M114)

8-in. howitzer IM110A1)
155-mm howitzer (M198)
Small charge TNT (0.25-90 Ib)
Large charge TNT (110-500 1b)

60-mm mortar
81-mm mortar
107-mm mortar (4.2 in.}

S7-mm recoilless nfle
90-mm recoilless nfle (M67)
106-mm recoilless rifle (MAOAT)

20-mm gun
40-mm gun
57-mm gun
90-mm gun

2 7San rocket

3 5an rocket
66-mm rocket

L AW misafe (M2
FOW mussle
Draggon missle

Shilleakaph nussile tirom 152 mm gun)

40-mm grenade launcher (M203)
Ritle grenade (M79)
Hand grenade (M67)

M6 tank (10S-mm) regular shell

M60 tank (105S-mm) high velocity shell

1S2.mm tank yun (Shendany (MSST1) regular shell
192 mm tank gun (Shenidany (MSSH) HEAT T shell

16S mm cannon (M139)
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Weapon Projectile

Code

Woeight

4.6
154
36.3
313
15.4
15.4
36.3
15.4

042

2.25
8.5

0.55

Q4s

05175
1.7687
5.3188
23.56
1.7687
1.7687
5.3188
2.0
0.25
110.0

0.021
0.22
0.042
0.0803

1.0
1.31
8.0

a2
0Nns
2.28
731

0.01
0.01
0.85
0.01
0.0l
0.01
14.0

0.01
0.0001
0.01

59
1.5
6.0
6.0
212

Table 3

Projectile and Propellant Weights for Table 2 Weapon Codes
(TNT equivalent in pounds)

2

0.60S
2.2878
6.2688
39.7
2.2875
2.2875
6.2688
2.8
1.0
140.0

0.042
0.25
0.0653
0.1132

3

0.7731
3.0875
1.5125
57.24
3.0875
3.08757
7.5128
33
5.0
170.0

0.063
0.28
0.0886
0.1642

Propellant Weight
Charge Zones
4 s 6
1.004 1.3275 1.8656
4.025 1.05 9.8375
9.5188 16.85 22.0125
4.025 7.05 9.8375
4.025 705 9.8375
9.5188 1€.85 22.0125
5.6 8.5 14.2
10.0 15.0 25.0
200.0 240.0 290.0
0.084
0.31
0.1119 1.352 0.1585
0.3369 0.6717

7 8
2.7456
13.275 38.0
28.1375
13.275
13.275
28.1375  38.0
17.3 26.0
35.0 50.0
340.0 380.0
0.1818

0.1941

70.0
4400

0.2284

(k]

10

90.0
500.0




Weapon
Code

—_ O O A bty —

[P

Y

w W
o —

o b b b
by o O

[P IV
v -2

AR D n
[= BRI N

60
61
62

90
91
92
93

83.78
75.74
83.64
73.29
72.08
80.86
76.99
7208

95.00
90.27
85.17

106.00
107.10
111.80

90.00
85.00
85.00
85.00

88.75
88.75
88.75
88.75
88.75
88.75
By 75

%5 00
65 )
65 00

11140
115 80
115 80
115 80
60 91

13.91
18.51
14.13
17.50
18.11
15.59
15.87
18.11

20.00
19.57
18.85

0.0
0.0
0.0

15.00
15.00
15.00
15.00

13.85
13.85
13.85
13.85
1385
13.85
13 85

00
UN¥
0n

00
no
Hv
30
14 49

17.80

063
13.77
16.33
-1.88
14.93
16.33
-1.88

8.29
8.29
8.45

2.28
-9.51
2.28

13.77
13.77
13.77
13.77

1535
15 35
756
756
1377

Table 4

Directivity Information for Table 2 Weapon Codes

30°

13.91

046
10.29
13.08
-1.71
12.55
13.08
-1.71

6.39
6.39
6.61

-0.87
-9.75
-0.87

10.29
10.29
10.29
10.29

14 04
14.04
738
738
1029

60"

10.02
0.29
6.82
9.84

~-1.53

10.18
9.84

-1.53

4.48
4.48
4.78

-4.02
~9.98
-4.02

6.82
6.82
6.82
6.82

1273
1273
719
719
682

90"

6.46
1.00
4.01
5.41
-0.49
6.87
5.41
-0.49

5.75
5.75
5.17

-4.77
-7.18
-4.77

4.01
4.01
4.01
4.01

76l
761
273
1713
4 01

120°

2.97
145
1.42
3.03
0.94
3.20
3.03
0.94

2.20
2.20
1.89

-2.40
=347
-2.40

142
142
1.42
142

4.4]
48l
10§
1.05
142

150°

0.53
0.39
-0.64
0.50
-0.52
1.56
0.50
-0.52

2.88
2.88
1.58

-0.07
-Q.49
-0.07

-0.64
-0.64
-0.64
-0.64

1.09
1.09
-0.39
-0.39
-1.64

180°

0.0
0.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0

0.0
0.0
0.0
0.0
0.0

210°

0.53
0.39
-0.64
0.50
-0.52
1.56
0.50
-0.52

1.09
1.09
-0.39
-0.39
-0.64

240°

2.97
145
1.42
3.03
0.94
3.20
3.03
0.94

4.81
4.81
1.05
1.05
1.42

270°

6.46
1.00
4.01
5.41
-0.49
6.87
5.41
-0.49

5.75
5.75
5.17

-4.77
-7.18
-4.77

4.01
4.01
4.01
4.01

7.61
7.6!1
273
2.73
4.01

300°

10.02
0.29
6.82
9.84

~1.53

10.18
9.84

~1.53

4.48
4.48
4.78

~4.02
~9.98
~4.02

6.82
6.82
6.82
6.82

12.73
12.73
7.19
7.19
6.82

330°

13.91

0.46
10.29
13.08
~-1.71
12.55
13.08
-1.71

6.39
6.39
6.61

-0.87
-9.75
-0.87

10.29
10.29
10.29
10.29

14.04
14.04
7.38
7.38
10.29

(b

Avg

10.84
0.67
7.36
9.90

-0.60
9.45
9.90 1

-0.60

4.86
4.86
4.74

-1.29
-4.11
-1.29

7.36
7.36
7.36
7.36

10.78
10.78
4.80 1
4.80
7.36




Card

1D Columns Format

GUN-1 2-3

25-31
32-38
39-45
46-52
53-59
60-66
67-73
74-80

GUN-2 4-23
GUN-3 1

4-9
10-14
15-19

20-24
25-29
30-34
35-39
40-44
45-49
50-54
55-59
60-64
65-69
70-74
75-79

Card

Table §

Input Data Format Description -Gun-Type Cards

A2

F7.0

F7.0

F7.0
F7.0
F7.0
F7.0
1.0
F1.0
F1.0
F7.0
2A10

Al

F6.2
FS.2
¥5.2

FS§.2
F5.2
FS5.2
Fs.2
Fs.2
Fs.2
FS.2
F5.2
FS.2
Fs.2
Fs.2
FS.2

Description Comments/Defaults

Weapon code 2-digit number giving the code for
a specific weapon name

Projectile weight In TNT equivalent pounds of
explosive

Propellant weight (zone 1) In TNT equivalent pounds of
explosive

Propellant weight (zone 2) 10 charge zones allowed

(values as specified in Table 4)
Propellant weight (zone 3)
Propellant weight (zone 4)
Propellant weight (zone $)
Propellant weight (zone 6)
Propellant weight (zone 7)
Propellant weight (zone 8)
Propellant weight (zone 9)
Propellant weight (zone 10)

Name of weapon

“** to flag end of gun-type
cards

Parameter A

Parameter B

Decibel difference from rear of Values as specitied in Table 4
gun at 0° (0° is front of gun)

30° decibel difference Values as specified in Table 4
60° decibel difference Values as specified in Table 4
90” decibel difference Values as specified in Table 4
120° decibel difference Values as specified in Table 4
150° decibel difference Vilues as specified in Table 4
180° “0.0™ Rear of gun

210° decibel difference Values as specified in Table 4
240° decibel difference Values as specified in Table 4
270° decibel difference Values as specified in Tabie 4
300° decibel difference Values as specified in Table 4
330° decibel difference Values as specified in Table 4
Average difterence from Values as specified in Table 4

rear of gun

Table 6

Input Data Format Description—Target Cards

ID Columns Format

Description Comments/Defaults

One TRG-1 Card Per Target Point*

TRG-1 1
3-5
7-12
13-18
19-24

Al
Al
F6.0
F6.0
F6.0

*Maximum 50 targets.

' if last target card

1-3 character target 1D

Location, x-coordinate

Location, y-coordinate

Ground correction factor (dB) 1.5 dB
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Table 7
Input Data Format Description -Firing Point Cards
Card
1D Columns Format Description Comments/Defaults

One FP-1 card and associated FP-2 curds per firing point

FP-1 3-5 Al Firing point 1D
7-12 £6.0 Location, x-coordinate
13-18 6.0 Location, y-coordinate
19-24 F6.0 Ground correction factor (dB) 1.5dB

FP-2 1 Al “* if last definition card for
a particular firing point
19-20 A2 Gun type (code) Sec Tables 3 and 4
21-24 4.0 Number of day finngs 0.0
25-28 14.0 Number of night finngs 0.0
29-30 12 Min charge zone See Tables 3 and 4
31-32 12 Max charge zone See Tables 3 and 4
33-35 Al Corresponding target [D Must be blank if firing point sound
is omnidirectional (i.e., demolition
or explosion)
36 11 “1"" = no noise at target If target is blank, this must be set
to 1"
37-41 F5.0 Height, in feet (if applicable) =" below ground
“+" above ground
Table 8
BASE Input Summary
CARD INPUT:
Card Variable
ID Columns  Name Format Description Comments/Defaults
NEF-1 1-6 IMETER A10  Distance Units “METERS"/"FEET™
.. CALLS TO OTHFR MODULES . . ..
BASF-1 -4  HDR Al0  “BASEH”

BASE-2 CARD REPEATED AS NFCESSARY TO DESCRIBI BASI OUTLINE

BASI--2 1-10 XCOORD 1 10.0  Coordinates of point in set describing one
line segment
11-20 YCOORD 1110.0

21 STAR Al U*andicates end ot continuous line,
tollowing point starts new line
BASE-3* 21 STAR Al “*" indicates end of data for “BASE"™

PRFVIOUS CALLS REQUIRED: BOUNDS
REQUIRED FILES: None

OUTPUT: Printed report
TAPE2  PHS4 input to NASAPLOT, input to PLOT routine

*There must be one BASE-3 card. It will have an "**” in column 21.

e -



Table 9
BOUNDS Input Summary
CARD INPLT:
Card Variable
1D Columns  Name Format Description Comments/Defaults
NEF-1 16 IMETER A10  Distance Units "METERS"/“FEET"
....CALLS TO OTHER MODULES . ... .. ..
BDS-1 16 HDR A10  “BOUNDS™
BDS-2 1-10  XMIN F10.0 Minimum X coordinate Boundary values used by PUDDLE
11-20  YMIN F10.0 Minimum Y coordinate GRID, PLOT, SCATTER and
BDS-3 1-10  XMAX F10.0 Maximum X coordinate LOCATOR must be set before calls
11-20 YMAX F10.0 Maximum Y coordinate to these routines.

PREVIOUS CALLS REQUIRED: None
REQUIRED FILES: None
OUTPUT: Printed report

Table 10

FORMA Input Summary

CARD INPUT:
Card Variable
ID Columns  Name Format Description Comments/Defaults

NEF-1 1-6 IMLTER A10  Distance Units “METERS"/“FEET™
...... .. CALLS TO OTHFR MODULES . ... .. ..
FRMA-I 1-6 HDR A10  “FORMA”
FRMA-2 1-4  IFUNC A10  Charge averaging technique (“"MAX"/ “MAX" -- Use maximum charge zone

11-20 GHCORR F10.0

21 NOWIND i
FRMA-3
PREVIOUS CALLS REQUIRED: None
REQUIRED FILES. TAPFE7 data base

OUTPUT ' Printed report
TAPES8 intermediate results

1-10 DAYS F10.0

“IAVE"/“CAVE")

Ground cofrection

When nonzero, prevents rewinding TAPE7

Number of days of information in data base

22

“IAVE" - Use average of charge zones

“*CAVE" - Use average of actual TNT
equivalents

Default = 1.5 dB

Default is rewind

Default = 1 Day




Comments/Defaults

Table 11
LOCATOR Input Summary
CARD INPUT:
Card Variable
iD Columns  Name Format Description
NEF-1 1-6  IMETFR A10  Distance Units “METERS/CFEET™
..... CALLS TO OTHER MODULLS
LOC 1-7  HDR Al0 “LOCATOR™
LOC-2 1-10 CHOICE A0 CALLTUUTARGETY, or “FIRING™
T1-20 NAME A10  “NAME™  prints ID on plot
21-30  LOCATF A0 “LOCATION™  prints coordinates
31-40 SIZ}Y F10.0 Size of letters
41-50 ANGLF F10.0  Rotation of letters

PREVIOUS CALLS RFQUIRED: BOUNDS
REQUIRED FILES: TAPE7 data base

OUTPUT' Printed report
TAPE3  PHS3 input to NASAPLOT, inpt.* to PLOT routine.

Table 12
MAP Input Summary

CARD INPUT:

Type ot points ta be marked on plot

Default = 0.14: best results are obtained
if multiple of 0.035
Default = 0°

Variable

Card
D Columns  Name Format Description Comments/Defaults
NET -t 16 IMETER Al10  Distance Units "METERS/“FEET”
CALLS TO OTHER MODULES .. ..
MAP-| 1-3 HDR ATO UMAPT
MAP 2 [} I LA I Prnt data base intormationl ¢ 0
2 (XN 1] Pt varget vy g pont table ar e th
' Pl 1" Frind target va gun by pe falde (11 # (h
4 ([ 1] Pont gun type ve targed tabde (if » 1)
< 16,1 It et gun type vs firing point table (f » 0)
6 101 11 Do not print *Extraneous Data’” message
it # 0
MAP-3 1-10  DAYS F10.0  Number of days of information in data base
MAP4* -2 N I2 Number of grid sizes to be tested Card should be repeated N times
MAP-S 1-10 GRDSZ F10.0 Grid size as specified by MAP4

PREVIOUS CALLS REQUIRED: None
REQUIRED FILES: TAPF 7 data base
OUTPUT Printed report

*There must be one MAP-4 card and at least one MAP-S card.
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CARD INPL [

Vanable

Table 13
PLOT Input Summary

Card
D Columns  Name Format Description Comments, Defaults
. NFF-1 16 IMLTER ATO Distance Units "METERS™FELTY
CALIS TOOTHIR MODULLES .
PLT-1 -4 HDR Al UPLOTY
PLT-2 ! PUDC it “1T it PUDDLE GRID output Nt
(TAPE 1) to be used
2 Lo i T LOCATOR output (TAPE 3) i
ta be used
3 SC AT I T SCATTER output (TAPES) BN
tu be used
4 BAS al 170t BAST output (TAPT'2) to be used 0
PLT-3 -7 SCALL P70 Scule S000 (1000 « » < 99999)
K-11 PHRCX |- AN N 1001 & x < 9.0)
12-15 PHRCY T4n Y 1.0 (0.0 &« x « 9u))
16-19 MAL F40  Magnitication G001 € v <910
=23 PEROSM 14.0 7 smoothing 0333001 <« x <90
24-26 STARIL 13 barst contour level to be plotted S5 {1 € 7 «999)
27-29 STOP i Last contour level to be plotied 75 (1 & x £ 999)
30-32  LSTART 13 I irst contour level to be lubeled SS « x €999
] 33-3§ LSTOP 13 Last contour level to be labeled 75(1 € x < 999
36-17 LABEI 12 Label 10717 - Labels. ™ 17 = No Labels)
38-39 INC 12 Contour increment S0 «99)
40-41 LINC 2 Label increment SO x <99
Repeat PLT-4 and PLT-S cards as much as needed
PLT-4 1-10 X 110.0  X-coordinate  starting location of text
11-20 Y F10.0 Y-coordinate  starting location of text
21-30 H1 F10.0 Height
11-40  ANGLE F10.0  Angle 0
4] 1C It O-plotter coordinates tinches) 1-MAP Default = 0
coordinates
42-79 TEXT( I¥A1  Textiterminated by $)
it=1,3%)
' 80 STAR At “* yndicates last text card
PLT-S 1-10 HT1 E10.0 Heght f different from preceding)
11-79  TEXT(H 69A1  Text continued (terminated by $) Additional text for labeling
\ 80 STAR Al 0 last card
‘ PLT-6 80 STAR Al e last card, follows PLT-3 if PLT 4 and This card must be included

PLT-S ure not included

PREVIOUS CALLS RFOUIREL BOUNDS, PUDDLE GRID, BASE, LOCATOR, SCATTER (if they are used)
REQUIRID FILE TAPEI, TAPF 2. TAPF 3, 1API 4 (1t they are used)

OUTPUT Printed report
TAPESS NASAPLOT input file

3




CARD INPUT:

Table 14
POINT Input Summary

Card Variable
n Columns  Name Format Description
NEE-1 16 IMETER ALO Instance Cnts "METERS /U FLET™
' CALLS TOOTHER MODULLS
PNT-1 -1 HLR Al0 CPOINTT
PNT-2 -1 REINVI F1o.0 0 Inversion tactor |
11-20 RINV? Frof Inversion tactor 2
21-300 RINV3 F10.0  Inversion tactor 3
3-4)  IBOTH A0 DAY duy noise only  UNIGHT. night
only : "BOTH.” both.
PNT-2 15 to be repeated as much as needed
PNT3 1 IHLAG Al S mndicates last PNT-3 card
2-114 Name AY Name of location X, Y
11-20 X F10.0  X-coordingtes
21-30 Y F10.0  Y-coordinates

PRIVIOUS CALLS RFOQUIRE D' BOUNDS

REOQUIRFD PILES TAPES

OUTPUT. Printed report

intermedi-ee results from FORMA

Comments/Defaults

SURTACK
1-500m
1-3000 m

SURFACE
1-500 m
1-3000 m

|
Table 15
PUDDLE GRID Input Summary
CARD INPUT:
Card Variable
ID Columns  Name Format Description
NI - -6 IMETER ALO Distance Umits "METERS U FLETT
) CALLS 1O OTHER MODUL TS
PGRD-1 -1 HDR Al CPUDDLT GRIDT
PGRD-2 1-10 RINVI F1o.O Inversion tactor |
11-20 RINV? F10.0  Inversion tactor 2
' 21-30  RINV3 F10.0  Inversion factor 3
31-40 GRDSZ 1-10.0  Grid size in meters or feet
41-50 IBOTH AlLO  UDAY.” day notse only: “NIGHT." night
only, “"BOTH,"” both
51-60 GRDNAML A10  Name to be assigned to TAPEL PUDDLE

GRID

PRI VIOUS CALLS REQUIRED. BOUNDS

REQUIRLD FILES

TAPLS

OUTPUT - Printed report
PHS2 input to NASAPLOT to be processed by PLOT routine

TAPE]

intermediate results trom FORMA

25
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Table 16
SCATTER Input Summary

CARD INPUT:

Card Variable
1D Columns  Name Format Description
NEL A 1<6  IMLIIR AL Distance Unpts "METERSFLETY

CALLS TOOUTT R MODUTES

STl 17 DR Aln SCATTTIC
Y 1-4 LRV} 4A1 Combiation tn oany ordern ot the letiers
(N 1 1 SCALTE R adormation collected tor
fanels
17 SCATTE R mtormation collecied tor
Hirttag peoeterds
o DTN hoth day and mght data,
day only  ngehtondy | respectively
G anly specitied pun types (from
columns S-61h)
-6 IDGUNC A2 It G selected. these are the specified
pun 1y pes
T IDGUNCY A2
9-10 JDETNIRY A2
$9-60 IDGUNI2Y) A2
h1-T00 1 ACT f 1o Muluphier SCATTIER points will be
multiphied by the tactor before dividing
by days
Ti-80 SD P00 Standard deviatton emeters/feet)
SO 1o DAYS 1.0 Number of days tn data base

PRINVIOUS CAPES REOQUIRE D BOUNDS

OUIPL T Printed report
FAPES. PHS4 input 1o NASAPLOT input to PLO T joutine

Table 17
STOP Input Summary
CARD INPUT:
Card Variable
1D Columns  Name Format Description
N 1-6 IMETER ATO Distance Units “METERS™/CTFETY

CALLS TOOTHER MODVTES
Se-1 1-4 1HHHR Al USHop”
PREVIOUS CALLS REOUIRE D A modules tor given USE RS KUN
RIQUIRED LILES None

OUTPUT Pninted report
FAPESS  inpul to NASAPLOT

Comments/Defaults

Detault TERY

There should be no blank fields inter-
spersed among [Ds as scanning stops
at first blank tield encountered

1300
i

Comments/Defaults

Closes NASAPLOT input file
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Figure 2 Order of sections within the deck
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GUN

TYPE
DEFINITION
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POINT
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% LAST FP2 card for FPy
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1
1
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FPI card?
# LAST FP2 card for FPI,
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1
- X
cards 1
( FPI card
# LAST TARGET POINT CARD
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% LAST GUN-TYPE CARD
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/1 F WEAPON 2
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GUN-| card2

GUN-3 card, 1

GUN-2 card, ]

[/

GUN-| card;

Figure 3 General composition ol input data of the user’s deck
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( STOP
STP—| ———m ﬁ...

/T>Lo1'
()

%
/SCATTER
PLT-I
SCT-1
...
/—F’UDDLE GRID
PGRD -1 |—— F.
/ LOCATOR
LOC-|
()
/%,
/ BASE

BASE —| —{—=

/%

FORM-A
FRMA - |
s.
/ MAP
/ [ ]
/ BOUNDS
/METERS (or FEET)

MAP = | —a

BDS -1 —=

NEF—| —=

Figure 4 Sample composition of module.
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3 PROGRAM AND SUBPROGRAM DESCRIPTIONS

This chapter deseribes the Fortran routines used by the Blast Jvoise Prediction program  The con
trol program (CDOND Y s deseribed first tollowed by descriptions of the subroutines and tunctions in
alphabetical order  Flowcharts are included tor some of the routines. Table 19 hists the common blocks
used by the Blast Nose Predicuon program

T'he Blast Nowe Prediction program uses a number of standard Fortran functions as well as the
(DC rounnes

ENCODE - memory-to-memaony 170
SECOND - CPL uime

FOF -~ end of tile west

FXIT - program termination
DATE - get date

TIME - ume of day

GETIN - get job name

Any subprogram references are noted in the “subprograms/routines called” entries in the following sco-
tions.

Program CDNL

CDNL 1s the control program for the Blast Noise Prediction program. It calls the appropriate sub-
routines to perform the function{s) requested by the user:

Input: "NEF-1" card: module instruction cards.

Function/method: CDNI does program initialization, estabhishes certain program-wide detault
values. and scls the distance units {meters or feet) to be used for the execution according to the user’s
tirst input card INEF-1). This should be followed by the first module call card  If this contains a vahid
module call -- MAP. FORMA, BASE, and so on -- CDNL branches to the corresponding calling
sequence. Following exccution ol the requested module, control returns 1o CDNL which then
processes the next module call card.

Subprograms/routines calied: BASE, BOUNDS, FORMA, LOCATR, MAP. PGRID. PLOT.
POINT. SCATTR, STOPP:. CDC routine EOF.

Output® printed report.

Error diagnostic  "INVALID MODULE NAME". Read a module card and could not tind it as an
acceptable module name. Program halts.

Flowchart: Figure S

Subroutine BASE
lnput module instruction cards.

Function/method: creates the outline of the installation or region the user is working with on the
PLOT output by drawing line segments from (X,Y) coordinate to (X.Y)} coordinate of the speciticd
region. The coordinates are read one at a time and checked for validity to ensure that they are within
the boundarics specified in the BOUNDS module. The first (X,Y) coordinate is read and temporarily
saved until the second (X.Y) coordinate is read and saved. at which time both coordinates are output to
the NASAPLOT file as a pair of endpoints for a line segment. This pair of endpoints is also listed in
the printed report to help the user verify that his input data are producing the intended output. The
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neat (NY 2 coordinate s then read and saved. and the second pair ol endponts 1s output to the NASA-
PL OT tile and the printed report  This continues as long as the user requests i continuous line When
a break ocvurs Gndicated by a "7 in column 21 - see Table 8) two new coordinates are read. and the
ParinR stafts again

Subprograms/routines called  Fortran tunction SIGN, CDC routines FOE, SECOND

Output  TAPE2 (NASAPLOIT, PHSY, line cards!. printed report

I reor diagnostics

17 NEXT CARD NOT WIETHIN BOUNDARIES®®®" indicates an X or Y coordinate of 4 line
segment instruction in BASE extends bevond the aunmmum or maximum values specitied in BOUNDS

Y 'ERROR NOLTOE CARD " INCCQ)

JOB ABORTED" indicates that the user forgot 10 include a BASE-3 card with a **” in column 21
to indicate that the input tor the BASE module has been completed

DU E TO BOUNDARY FRRORS NOOUTPU T ="
CTAPE WAS CREATED THIS RUN**" indicates that a tvpe 1 or 2 error has occurred  The
BASE module will have no output that can be used by the rest of the program

Subroutine BOUNDS
Input  module instruction cards

Function/method  sets the bimits of the system in terms of map coordinates system” refers to
the total area encompassed for CDONL calculations and tor creation of the PLOT It is used to detine
the overall ared of interest) | tests tor vahid coordinates and terminates execution 1f they are not found

Subprogram/routines called  CDC routines FOF. SECOND
Output  printed report
I rror diagnostics

1 "*INCORRECT BOUNDARIES®
*NO BOUNDS SET®" indicates a mistake in spectiving the boundanes -- the maximum values are
less than the mintmum ones

2 "*FRROR -- MISSING INPUT CARD, JOB ABORTED®" indicates that a« BOUNDS card 15
missing. the module has not been supphed all of 1ts data

Subroutine BDSET

Fhis rouline 1s used to set the BOUNDS 1t calls Fortran routines ABS. INT There 1s no error
diagnostic

Subroutine CALCNR (X,Y)

CALCONR caleulates the CDNL value at a gnd point (XY 1t s used by the PGRID rouune
For theoretical background, see CERL TR F-17 Prediciing Communinn Response 1o Blast Norse and
Volume 1’

Input TAPER, via COMMON

Funcuon/method  the calculations proceed 1n the manner outhned in Chapter S involving the

equations presented there  The ( DNL value has the name CNR in the program  The hewght and
weight factors are calculated in FORMA and found as SDBWH from TAPES

Subprograms/routines called  Fortran tunctions ALOGLO, SQRT, ATAN2, TFIX

Py Nchomer [ Pooroceg 0 e a0 Koo o Mo v Eechnac e Repenn BT NDYY T TR G ERT Deceeh e

REEE
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Output: CDNL value tor point specilied.

Lrror diagnostics

I If both day and night cumulative noise sum = 0, CNR set to -99.0.

2 1 (X, Y) 1s closer than 100 m to a noise source, it is limited to 100 m.
3 1f (X.Y) is further awayv than 100 000 m. it is limited to 100 000 m.
Flowchart  Figure 6

Subroutine CFOUR

Calculates the C-weighted noise level for an explosion in the air. Calls Fortran function
ALOGI0. There 1s no error diagnostic.

Subroutine FORMA

FORMA tabulates the target and firing point information from the data base (TAPE7} in the form
required by PUDDLE GRID

fnput: module instruction cards, TAPE7 (data base)

Function/methoa the data base consists of an ID number and location for each target, and loca-
tion coordinates for cach linng point followed by the definition cards for all the noise sources at that
site. These cards give (1) the gun type. (2) number of day and night firings. (3) maximum and
muintmum charge zones. (4) target 1) or an indication that the source is omnidirectional. (5) an indica-
tion of whether the noise 15 produced at the target, and (6) how high or low the explosion is at the tar-
get

For cach data entry. FORMA calculates the sine (ANGSIN) and cosine (ANGCOS) of the noise
direction. using value 999 0 to flag omnidirectional sources lincluding targets). It also calculates the
decibel charge correction factors for TNT weight (DBWT) and height (DBHT). The last two are com-
mned i array SDBWH © From this information, FORMA compiles a table with an entry for each given
noise source. e cach given hring-point-target/height charge or target-charge combination (a target
also being a source of ommdirechonal noise when tit). For each entry, FORMA accumulates the
number ot day and mght firings with that charge from (firing point) or toward (target point) that loca-
von  Charge i~ expressed in equivalent weight of TNT derived from the gun tvpe and maximum and
mummum charge zones. using the averaging techniques specified by the user

The array CHARGE contains the equivalent TNT weights, one column s allowed per gun type,
with rows corresponding to charge 2ones  Depending on the technique specified. the charge tigure used
in calculanons may be the weight corresponding to the maximum charge zone (MAX). the weight
corresponding to the average of maxnimum and minimum zones rounded to the nest highest integer
(TAVE) . or may be the average f the two werghts corresponding o maximun and munimum charge
7ONes (C \\ f” i

A header record of basie information (number of umyue noise sources, number of days of daty in
the data base. coardindtes of grid orginet s written to TAPES, followed by the arrays

XLOC = X coordinates of sources
YLOC =Y c¢nordinates
SDBWH = weight and height correction factors
ANGSIN = sines of nose direction
ANGCOS = cosines of noise direction
DAYNO = number of day tinngs
DARKNO = number ot night tinngs
[ R . f MaoN o IR IV PR D e 10T




Subprograms/routines called READTB, CFOUR: Fortran functions ALOGI0, SQRT. ABS,
MAXO, TABS, AMINI;, CDC routines EXIT, SECOND, EOF.

Output  printed report, TAPER

Error diagnostics

1" WARNING GUN IS POINTING AT
SELF. LOCATION " ndicates that the firing and target points have been defined to
be the same spot at the specified location. Not the proper way to code a demolition.

2 " ERROR .. ALL SOURCES ARE TARGETS
NUMBER OF SOURCES COUNTED ARE " indicates that no firing points have been
specified. The user/programmer can have all firing points if all rounds are demolitions without targets,
but not the other way around. If there are no target point cards, a blank card with an "*" is stiil

required to indicate the end of the target data.
3 " __ERROR...NUMBER OF SOURCES WILL EXCEED SPACE
NUMBER OF SOURCES NOW IS " indicates that too much data have been provided.
Current limit is 2000 unique noise types.

4 " _ERROR... UNDEFINED TARGET ID FOR FIRING PT “ indicates that a firing
point 1s shown 10 have a target point which has not been detined in the target-point definition cards.
Often caused by typing error or lable overflow.

S " ERROR... UNDEFINED GUN ID. FOR FIRING PT " indicates that a firing
point 1s shown to have a gun code which has not been defined in the gun-type cards. Could be caused
by a typing error

6 " ERROR. EOF ENCOUNTERED WHILE PROCESSING GUN TYPE TABLE

DATA" indicates that a "789", signaling end of input, has been found in the middle of the gun-type
cards

7 FRROR  GUN TYPES EXCEED TABLE LIMIT indicates that too much data have
been input  Current limit s 50,

8 °  ERROR. BLANK TARGET 1D, OMNI FLAG NOT SET FOR SOURCE AT FIR-
ING POINT " indicates that the demolition flag for a firing point has not been set and that no tar-
get has been specified for it One of the preceding must be included.

Flowchart  Figure 7

Subroutine LOCATR
Input  module mstruction cards, TAPET
Function/method  labels target and finng points on the plot.
Subprograms/routines ¢alled  CDC routines EOF, SECOND.
Output  preted report. TAPES (PHS3 text cards)
Frrar diagnostic

PREMATURE FOF ON DATA BASE FILE®
*TAPE INOT CREATED® indicates that a "789" has been encountered in the wrong place

Subroutine MAP
This routine 18 g checker tor the data base
Input  module instrucnion cards. TAPET (data base)
Furction/method

1 Reads and optionallv primts target card images from TAPE?. checking for maximum and
mnrmum coordindte values

1S




2 Reads and opuionally prints finng point locstion and defimuon card images. continuing

search for mavmum and mimmum coordimate vatues, and checking that target TDs are valid Ge . pre-
viously encountered in No o | oabosed

3 Bulds cross-reterence tables and prints basic statistics
S b useranputs tal end sizess caleulates size in gnid units

Subprograms/routines called - PUTXR. Fortran tunctions, ABS, MINO. CDC routines FOL .
SECOND. SHIFT

Output - ponted report Note APAD will print a series ot star
put format, but s within the hinat ol the input format

g (e

1t a number cxceeds out

Error dragnosties

I "FRROR--FOF ENCOUNTERED WIHITE READING TARGET CARDS" indicates that a
CTRYT sienahing end of mput data. has been found i the middle of the target-point cards.

2 "ERROR- SOURCE DEHINITION CARDS ENDS IMPROPERLY ‘WITH A EOF)
indicates that & 77897 was encountered at the end of a set of definition cards instead of a star (*) 1o
indicate the Last of such cds

3 TERROR--UNDEFINEFD TARGET ID" indicates that a target-point name entered on a
tiring-point card had no cquinvaent definmg data in the target cards.

4 "ERROR--GUN TYPES FXCEED TABLE LIMIT IN MAP, ONLY FIRST A TYPES USED
FOR SUBSEQUENT CROSS-CHECKING™ indicates that not enough space is allowed for all cross-
reference checking and that there are too many gun-type cards.

S OPERROR--UNDEFINED GUN ID" indicates that a gun code entered on a firing-point card
had no equivalent detimng data among the gun-type cards. Often caused by tvping errors or table
overflow

6 "FRROR--BI ANK TARGET 1D, HIT FLAG NOT SET. FIRING PT. " indicates that
the demaohition flug for 4 immng pornt has not been set and that no target has dbeen specitied tor it. One
ol the precedimg must be indluded

7T "FRROR"--1OF ENCOUNTERI D WIHTE READING GUN TYPE DEFINITION
CARDS" indicates that an error was envountered while reading the gun-type cards instead of at the end
of the data et

R "ERROR--NO POSTTHIVE CHARGE FOR GUN TYPE o indicates that 4 gun with code

has been defined with all zero or negative charge sizes  Improper definition.

9 "ERROR--xv NEG CHARGES ENCOUNTERED” indicates that x number of negative
charge sizes were found amaong the gun-type cards

10 "WARNING-- v CHARGES | ARGEFR THAN LBS" indicates that x number of charge
sizes were greater than a given size Currently the message s for 50 1h (23 kg

1T "ERROR--DUPLICATE 1D FIRST OCCURRENCE USED FOR TABLE" indicates that
the same finng point 1D occurs in two tor more) places in the input data Information trom only the
tirst appearance s used by M AP i the cross-reference tables  In this case. a new D (such as "j;") will
be generated and used i the cross reterence table for this finng point.

12 "WARNING--FXTRANFOUS DATA STARTING IN CARD COL... . CHECK All
FIEL DS indicates that characters tor this detimuion card are found in columns where they are not sup-
posed to occur  This error s sometimes caused by an overturned card or o mussing FP1 card. This
message can bhe suppressed

13 "FRROR-HEIGHT CORRECTION DATA OUT OF RANGE" indicates that the specitied
heght correction tactor 15 too hig  Sometimes caused by typing the height correction factor 1n the
wrong column. causing o shittan the deamal point

14 "WARNING--DUP-POINT  IDENTICAT COORDINATES" indicates that the same point
has occurred @ second time 1 the input data Caused by different 1Ds for the same coordinates

16




1S "FRROR--TARGEES FXCEED TABLE TIMIT IN MAP, ONLY FIRST « USED FOR
SUBSEQUENT CROSS-CHECKING" indicates too much input data: only the first vis allowed in the
tuble

16, "FRROR--FIRINGS DATA NEFGATIVE OR BOTH ZERO ON DEF CARD FOR FHR, NG
POINT N indicates that no rounds or negative number of rounds have been specified for the amount
fired per day and might for firing point v Caused by hlanks in both the dav and night columns on 4
FP2 card, or entry of a negative number.

17 "FRROR--INVALID CHARGE NO. NONPOSITIVE OR NO GUN TABLE ENTRY.
DEEF CARD FOR FIRING PT " v indicates that a gun for firing point v has been improperly defined
with & negative or zero charge size tor the specified range, or that the charge range 1s wrong for the
specthied gun type

18 "WARNING--I ARGE HEIGHT IN DEF CARD FOR FIRING POINT \" indicates that
the specttied height correction factor is very hig Uiser should check accuracy of input data

19 "FRROR--FIRING POINTS EXCEED TABLE LIMIT IN MAP. ONLY FIRST x USED
FOR SUBSEFQUENT CROSS-CHECKING” indicates that too much input data are given. Current innt
IS

20 "WARNING--DUE TO PREVIOUS TABLE OVERFLOW, THE FOLLOWING (CROSS-
REFERENCE TABIE IS INCOMPLETE" indicates that onc set of definition cards was too big. so
MAP used only part of 1t in making the given table

21 "FRROR--DUPLICATE 1D, COORDINATES: DEF CARDS CHECKED FOR ERRORS.
BUT OTHERWISE IGNORED" indicates that the same firing point has been specified more than once.
MAP ignores data for uses in cross-reference tables. but checks data for validity.

22 "ERROR--DUPLICATE 1D, DIFFERENT COORDINATES: TREATED AS SEPARATE
ENTRY" indicates that the same firing-point 1D is detined with different coordinates and is considered
as two points. A new fring point 1D (such as "i*") has been created and will be used in the cross-
reference tables

23 "ERROR--NONPOSITIVE CHARGE NOS. ENCOUNTERED FOR FIRING PT. " indi-
cates that the specitied charge ranges are negative.

24, "FRROR--NONPOSITIVE TARGET CHARGE IN TABLE FOR GUN v DEF CARD
FOR FIRING POINT 37 indicates that the projectile charge size for a given gun x specified for a firing
POINL 1 I8 negalive or 7¢ero

25 "ERROR--MISSING DATA BASE FILE: EXECUTION ABORTED" indicates that o
USER'S RUN program was created without an input data section being provided.

Subroutine PGRID

This routine outputs o rectangular printed grid of CDNL values as specified by the user in
BOUNDS

Input  module instruction cards, TAPES (read in by READIN), TAPE20 (read in by READTRB)
Function/method

I Reads from the module instruction cards the grid size, percent inversion values. choiee of
dayv or nmight calculations, or sets the defaults. Outputs the values read in and the limits of the gnid area
as set by BOUNDS

2 Superimposes a gnid on the speatied area by dividing it into squares according to the <ie
specitied by GRIDSIZE

3 CALONR is calted for each integral grid point within the specified area. The CONL values
are printed out in matrix form and output to TAPET for use by PLOT

Subprograms/routines  called  READIN, CATCNR, BDSET. READTB. Fortran funcuons
AMOD . MOD_ CDC routines FOEF. SECOND

]7




Output prnted repont. AP
Error dragnosties

| TTUUWOARNING SPECTEH D BOUNDS  xv. vy DO NOL CORRIESPOND 1O
INTEGRAL GRID BOUNDS NMODIHIED BOUNDS WITLL BE USED 1O PRODUCE THE GRED
AND 1O DEFINE ANY PLOT © HTIZING THIS GRID™ indicates that the gnd size speahed by ihe

user does not divide the bounds evenhv, PUDDLEE GRID extends the bounds. so god size will divide
eveniv (See PHOT eriors e

2T WARNING - GRIED SIZE NOT MULTIPLE OF “ndivates that a possible imap-
proprigte grid size was chosen by the user

30" FRROR--MISSING INPUT DIRECTIVE JOB ABORTED™ mndicates that one of the
muodule cards is missing

Subroutine PLOT
This routine combines 4l ot the output trom other madules into one tape for use by NASAPLO]

Input  module instrucion cards, TAPED (rom PUDDLEE GRIDY, TAPE2 (from BASEY 1 APE3
Mrom LOCATOR)Y, TAPHS trom SCATTERY

tunction/method
I Reads which module output to use from ‘astruction cards
2 Reads plot parameters tor use by NASAFLOT
3 Reads approprate files and outputs all to TAPESS for use by NASAPLOT

Subprograms/routines called  Fortran funcuons, ATAN. COS, SIN, SQRT; CDC routines FOL .
DATE, SECOND. TIME . GHFTIN

Output  printed report. plot
Error diagnostics

I "THE FOLLOWING HILES WERE REQUESTED BUT NOT AVAILABLE. JOB
ABORTED © indicates that output from BASE, SCATTER, LOCATOR, or PUDDLE GRID was
requested in the PLOT module without having been produced previously by one of these modules

2 "WARNING PUDDLE GRID BOUNDS DO NOT MATCH SPECIFIED BOUNDS.

PGRID VALUES USED SPECIFIED BOUNDS
A A2
t B2
( 2
b 2

This messape mdicates that the user speaticd one set ot bounds while PUDDIEE GRID used
some other values. usualiy as o result of the specitied grid size For example. if the x values of bounds
were 20000 and 45 000 and i the vind size was 20000 then the new bounds are 20,000 and 44,000 sinee
the diference between the twe rrost he a0 multiple of 20000 This error can also occur it PUDDILE
GRID was saved on dish and she progrem e run again

Subroutine POINI

Fhis coutine o' o o CDNE s e mhiadual pomts as specified by the module instrucion
cards

Taput Modoic s o ot bapey Geadin by READING, Tape 20 tread in by READTRY
functon/meih ot

1 Reads v - atpats trons the mudule instruction cards the pereent inversion values, chaee
ot dav. or might - alcaiations
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2 Reads the coordinates and names of the desired points. Reads cach point as it caleulates
the CDNIL and outputs 1t
Subprogramis/routines called  CATCONR, READIN, READTE. CDC routines SECOND . EOF

Error diggnostic none

Subroutine READIN
This routine reads the data on TAPES into arrays in COMMON tor use by other modules
Input TAPES
Subprograms/routines called  none

Error dignostic none

Subroutine READTB
Input  TAPE20
Funcuion/method  reads TAPE20 CTABGEN) tables: corrects 1t to new inversion tactors.
Subprograms/routines called. Fortran function ALOG: CDC routne EOF

trror diagnostic. none

Subroutine SCATTR

Input  module instruction cards, TAPE7 (data base).

Function/method. this routine will write text cards out to tape so that the PLOT routine can plot
them out as 4 scattergram. There will be one dot for cach noise source that occurs per day for the data
which are allowed by the specitication cards. The dots of the scattergram will have a normal distribu-
ton with a standard deviation equal to the distribution value (found on specification card). The center

of the normal distribution will be at the target or tiring point location. No dots will be allowed outside
of the lmits established by the routine BOUNDS

Subprograms/roatines called: SCATPL: Fortran function SQRT. FLOAT; CDC routines FOL:
SECOND

Output  printed report, TAPHS
Frror diagnostics

I """ FRROR--TARGEHT TABLE OVERFLOW: EXEFCUTION ABORTEDN indicates too
much mput data - Current hinat s

2 " EFRROR--FRROR IN DATA BASE UNDEFINED TARGET 1D--. EXECUTION
ABORTE D™ indicates that o target point 11 s given with no following detfining information

VO WARNING--EITHER TARGETS OR FIRING PTS MUST BE REQUESTED: EXT-
CUTION CONTINUES WITH DEFAUL T = BOTH"

4 7 FRROR--PREMATURE FOF ON TAPE 7. FXECUTION ABORTED" indicates that a
TTRYT specthicauon is encountered 1 the wrong spot

SO ERROR-GUN OPTION SELECTED BUT NO GUN TYPES SPECIFIED  EXFCU-
ITON ABORTED"

Subroutine SCATPL
Generates the scattergram dots
Subprogram/routines called  CDC routine RAND
Output  TAPH4

)




Error diagnostic

1 " *WARNING--GENERATED SCATTER POINT FOR LOCATION X, Y OUT OF
BOUNDS AFTER N TRIES PT IGNORED." The computer could not generate a scatter point for
location X, Y without it going outside of the limits set by BOUNDS. The point has not been plotied
A warget or firing point may be too close to the imits set by BOUNDS.

Subroutine STOPP
Stops the program
Subprograms/routines called none
Output  TapesS, printed report

Error diagnostic  none

Program TABGEN
TABGEN creates the tables of decibel values at given distances which are used in the calculation
of CDNL by CALCNR. The tables are stored on TAPE20 and listed in Table 20.

Program NASAPLOT*

This section presents the control cards involved in the NASAPLOT contour program used by the
Blast Nowse Prediction program 1t describes some of the aspects involved in the creation of the plot by
computer methods. The NASAPLOT contour program operates in four distinct phases which can occur
in or out of sequence. Program control can be initialized, transferred from one phase to another, and
terminated by means of certain contral cards. A description of these cards and their formats follow.

Job Curd
ce i
JOB Format (A4)
The JOB card must precede all data cards of 4 job. It is the initiahization card for each job.

PHSI Card

cc |
PHS1 Format (A4)
The PHS1 card transfers control to Phase 1 of the program. Phase | introduces dimensions of the

plot size. requests for a new plot page. angles of skew and rotation, map size, scale and position of on-
gin. map scale factor, and parallax parameters. Phase 1 control cards are as follows:

CSYS Card
ce 1 7 14 15 22

CSYS SKEW  ROTATE Format (A4,2X.2GR.3)
where

SKEW (col 7-14) 15 the rotation of the Y-axis in
degrees: default angle is 00
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ROTATE (col 15-22) is the rotation of the X-axis

in degrees: default angle is
0.

The CSYS card allows the user to use and specify a skewed and/or rotated coordinate system for
the data control point. SKEW s the angle of skew, measured clockwise, and ROTATE s the angle of
rotation measured counterclockwise, as itlustrated in Figure 8 The shaded area in Figure 8 corresponds
to values of X between XMIN and XMAX. and values of ¥ between YMIN and YMAX. The point
(XY will be plotted as plotter position (XP YP).

where
XP = XOR + ((X - XMIN)/SCALE + SIN(SKEW) * (Y - YMIN)/
YSCALE) * COS(ROTATE) - (COS(SKEW) * (Y - YMIN)/
YSCALIE) * SIN(ROTATE)
YP = YOR + ({X - XMINI/XSCALE + SIN(SKEW) * (Y - YMIN}/
YSCALE) * SIN(ROTATE) - (COS(SKEW) * (Y - YMINJ/
YSCALE * COS(ROTATE)
PRI.X Card.
ccl 4 7 14 15 22 23 30
PRLX  XPRLX YPRLX ZREF Format (A4.2X.3G& 3)
where:

XPRLX (col 7-14) s the offset in X direction
YPRLX (col 15-22) is the offset in Y direction
ZREF (col 23-30) s the altitude to be used as the ,
reference planc: default value is 0v
The PRLX card ailows the user to introduce angles of parallax. This feature can be used to pro-
duce pairs of contour diagrams of the same data for stereo viewing. A stereo pair 1s produced by using
the following procedure.
1. Use the MAPS card and the PRLX card for the first sterco view
2. Plot the first view by means of the PLOT card
3 If the two views are not to overlap. but are to be plotted side by side. use the MAPS card
again to move the second view to a different position on the plotier page
4. Use the PRLX card for the second view
S. Use the PLOT card to plot the second view.
MAPS Card
Format (A4.2X 8GR D)

ce i 7 15 23 3 39 47 SS 63
MAPS  XSCALE YSCALE XMIN  XMAX YMIN YMAX XOR YOR

where

XSCALE (col 7-14) s the scale tactor in the X direction,
detault value is 1.0 units per inch of plot
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YSCALE (col 15:220 s the scale factor in the Y direction,
detault value is 1 0 units perinch of plot

AMIN el 2330 s the mimimum X value to be plotted
XMAN ol 3138 the mavamum X value to be plotied
YMIN fcol W4 the mimmimum Y value 1o be plotted
YMAN O (al 47 3 s the maamum Y value to be plotted

NOR  rcol >y a2 15 the position on the plotter of the
X ongin. detault value 1s 0.0in

YOR ol 63700 s the position on the plotter of the
Y ongin. default value is 0.0
The MAPS card allows the user to speaify the map size, map scale factor, and map ongin parame-
ters. The map will be determined tor values of X between XMIN and XMAX and values of Y between
YMIN and YMAX The user may select the position on the plotter, {(XOR,YOR), to which the point
(XMIN . YMIN) will correspond

SCLE Card

ce 7
SCLE  PSCALE Format (A4.2X.G8.3)
where:

PSCALE (col 7-141 is the plotter scale factor,
default value is 1.0,

The SCLE card allows the user to specify 4 scale factor, PSCALE, by which the map scale is mul-
tiplied before plotting. This scale factor is often used (in addition to XSCALE and YSCALE) to pro-
duce intermediate smaller size versions of a map. for consideration before a final full-scale version is
attempted. The introduction of this scale factor does not change the position (XOR.YOR) on the
plotter to which the point (XMIN YMIN) will correspond.

DIMT Card
ce i 7 15

DIMT  XTABLE YTABLE Format (A4.2X.2G8.3)
where

XTABLE fcot 7-14) is the plot length in X direction in inches

YTABLE (col 15-22) is the plot length in Y direction in inches.
The DIMT card introduces plot size parameters, and can be used only once per job.

PAGE Card

ccl
PAGE FFormat (A4)

The PAGE card allows the user to split the map into matching sections and to plot each section on
a separate plotter page.
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PHSY Curd
ce

PHS2 Format (Ad)

The PHS2 card transters control to Phase 2 of the program. Phase 2 accepts control points and
computes the grid. Input unit, Tormat, order for control points *» be read, and grid mesh point inser-
von values are introduced. Phase 2 control cards are as follows

CNPT Card. Format (A4, 2X_ 13, 42, SAT
For control points being read from tape

ce 1 7 10 12 14
CNPT IPT IX 1Y I/

For control points being read from cards:

el 7 10 12 14 16 18 67

CNPT  WPT IX 1Y 12 IL  KFMT
where:

IPT (col 7-9) is the logical input device number
(right justified)

IX (col 10-11) is the position of X values; normally |
(right justitied)

1Y (col 12-13) is the position of Y values: normally 2
(right justitied)

17 (col 14-15) is the position of 7 values. normally 3
(right justified)

I (col 16-17) s the position of the end file flag:
normally 4 (right justified); a value
greater than or equal to .0001 termi-
nates input

KEMT (col 18-67)  is the format for the data to be read.
it must include the parentheses.
The CNPT card allows the user to specify the format and the order of the X, Y. and Z coordinates
of control points, as well us the input device used. NOTE: If control points are to be read from a
RECIN tape, the data must be requested as TAPEY on the tape request card. Input is terminated by an
FEOF on TAPEY.

GRID Card.

e 7 15 23
GRID  NROWS  MCOLS NGl Format (A4.2X.218.13
where

NROWS (col 7-14) is the number of rows (maximum 99,
right justified)
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MCOLS (col 15-22) 15 the number of columns (maximum 99,
nght jusnticd)

NGH  teol 23-2% s the number of neighboring points
to use in determuning the values at
the gnd points tmaximum 10, right
yustilied)

The GRID card causes @ rectangular grid (parallelograms. if the coordinates are skewed) 1o be
defined. NROWS and MCOLS are specitied by the user -- there are NROWS times MCOLS grid cells,
and (NROWS + 1) tumes (MCOLS + 1) mesh points in the grid  The grid mesh point values can be
determined from control pont input data. in which case NGH (on the GRID card) is used to specity
the number of nearest control point neighhors to be used in caiculating each grid mesh point value.

GRDI Card
ee |l ’ 15 21
GRDY KROW  KCOI VAl Format (A4.2X.218.G8 3)
where
KROW (col 7-14 s the row requested (right justified)
KCOL (cal 1522055 the column requested (right justified)

VAL (ol 233005 the vitlue to be nserted.

The GRDI card s used to nsert a vilue at a grnid mesh point. The GRDI card must be used tirst
to define the grid (the value of NGH s arrelevant in this case, and should be left blank), .nd then the
GRDI cards may follow. NOTE A combination of computed and inserted values at the grnid mesh
paints s also allowed. in which case inserted values take precedence over computed values

CPST Card.
ce 7 1S 23 25

CPST  HCEN  JINUM  ND 1C Format (A4.2X.2GK 321
where

HCEN tcol 7-14) is the height of the center mark
HNUM (cot 15-221 45 the height of the numbers

ND (col 23-24) is the number of digits (night jusufied)
IC (col 25-260 == 1) for center marks only

! for center marks and numbers (rnight justitied)

The CPST card allows the user to cause control points and altitudes to be posted on the map
Either the center marks (4 ) may be posted alone, or hoth the center marks and the values may be
posted. The size of the center marks and the heght of the numbers can both be selected by the user
NOTE  The CPST card must toilow the GRIED card

GPST Card
ce | 7 13 N 25

GPST HCEN HNU'M ND 1C Format (A4.2X.2GK 32120




where
HCEN (¢col 7-14) is the height of the center mark
HNUM (col 158-22) s the height of the numbers
ND  (col 2324 is the aumber af digits (right justitied)
1C (col 25-26) = 0 for the center marks only

= ] for center marks and numbers (right justified).

The GPST card allows the user to cause the gnid mesh point values (o be posted on the map
Fither the center marks (+) may be posted alone, or both the center marks and the values may be
posted  The size of the center muarks and the height of the numbers can both be selected by the user
NOTE: The GPST card must follow the GRID card.

PHS T Card
ce |
PHS3 Format (Ad)

The PHS3 card transters control 1o Phase 3 of the program. Phase 3 plots contour lines and per-
Forms masking  Phase 3 control cards are as follows

MASK Card

ol 7
MASK NPTS Format (A4.2X.18)
where

NPTS  teol 7-14) is the number of points used to define
the mask boundary.

The MASK card. used in conjunction with the MSKB card, allows the user to mask out arcas
within the rectangular boundary of the plot where contours are not to be plotted. This feature can be
used to blank out portions of the map where the data are inaccurate or incomplete or to save certain
areas tor later contouring with different data. The boundary can define several independent regions.
with or without holes. by choosing a boundary path appropriately. The boundary path can consist ol
line segments alone which the boundary path traverses in both directions. Figure 9 is an example of
boundary defining two independent regions, one of which contains a hole. The contours will be plotted
in the area defined by gnd cells whose centers arc within the masking boundary (Figure 10). The
M ASK vard speaties the number of boundary points contained by the MSKB cards

MSKB Card Format (A4 2X XGX 3
15 23 31 39 47 AR 63

~J3

(&%

VAL XVAL(2) YVAL(2) XVAL() YVAL(D) XVAL(®)  YVALM)

MSKB XVAL(D
where-
XVAL are the X coordinates of the masked area.

YVAL are the Y coordinates of the masked area.

The MSKB cards specify the coordinates of the boundary points. The boundary points must be
introduced sequentially, such that the boundary ts defined by the line starting from the first point and
passing through each successive boundary point. and ending with a line between the last boundary point
and the flirst. The boundary will thus torm a closed curve within which contours will be plotted.
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PLOT Card. Format (A4.2X.2G7.0.2G6.015.14.312 5G4 3.11.G4 . 3)
e | 7 21 27 33 38 42 44 46
PLOT  7ZMIN  ZIMIN D7  DZL NLEVS KLEV LI L2 ID
48 56 60 64 68 69
DISL. HGIL  DIST TING TLER T SKIP
where:

ZMIN (¢col 7-13

ZLMIN (col 14200

D7

DZL

NLEVS (col 33.37)

teol 21-260

(col 27-32)

KLEV (col 38-41)

L1

1.2

tcol 42-43)

(col 44-43)

is the minimum contour level
requested

is the minimum contour level
10 be lubeled

s the increment to be used
for plotung contour levels

is the increment 10 be used
tor plotting labeled contour
lines

is the number of contour levels
1o be plotted (right justified)

is the number of contour levels
10 be skipped before plotting a
line of type L2 (right justified);
KLEV-1 levels are skipped

is the hine format for every contour
line other than the KLEV contour
ltne, values and line format are

as tollows (right justitied):

1 = 4 solid light tine

2 = a solid light line with tick
marks on one side

+ 3 = a solid light line with tick

marks across the line

+

+ 4 = 4y solid bold line

+ S = a solid bold line with uck
marks on one side

+ 6 = a solid bold line with tick
marks across the line

+ 7 = a dashed line

Positive values include a label;
negative values do not

15 the hine format for the KLEW

contour line, values and hne
formats are the same as for L1
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)y ol 46-471 s the number of digits adter the
deamutd pomt i the label ol
1) I the decrmal pomt will
be onmutted. vadues are tieht jusirtied

IUSE dcol 48~ s the distance Giomchio~ o alony
dcontout fine fromoats begimnnmy
Lo ats Labeld

HO LD tcol ~2 s> i the hegeht Gmnchest of the
characters i the Labed

DIST tCoi S6 s s the distance Gnoandhest between
dashes 1o dashed Tines o between
ek matks tor hines wiih tick marks

TENG teol ot o3 s the fongth Onomches) of tick marks,
it TENG s positive, the uck marks
wilt be on the uphidl side of the hine.
it as negative. the tick marks will
he on the downhill side

TLER tCod 64670 s the tolerance distance finainches?
used i straght hine or areealar arg
smoothimg, one-third grid size recommended

| (Lol bR 0 for no smoothing,
[ tor straight line smoothing.
2o crcular ard smoothing

SKIP teol 69.7 ) 1 the tolerance for skipping where
comtour hines are so close as to be
idistinguishable. a4 posiuve value
tor SKIP ail cause hght ine or
dashed hines 1o be skipped it the
distance between themis not greater
than the SKIP value Gn inches)

The PLOT card detines the tvpe of contour hine 1o be plotted. as well as the levels Galtitudes! tor
which 1t will be plotted. A numerical label can be plotted for those contour hnes which are sufficiently
long  Fach successive contour ine plotted will be at level ZMIN + 1 times DD/, and cach correspond-
ing numerical label will be ZEMIN + 1 omes D710 where 1assumes integer values rom | to NLFV -
1 Line formats and the distance between dashes, Tor dashed hines, can be selected by the user, and s
specified by the PLOT card  The distance between tick marks, the length of the tick marks. and
whether they are on the uphill or downhill side of the hine (for lines with tick marks), can be selected
by the user. and are specitied by the PLOT card  The PLOT card also permuts the user to request that
light contours be skipped whenever the distance between them does not exceed a distance specilied by
the user  This (eature is usetul in improving the intelligibility of the map.

The PLOT card also allows the user to choose a smoothing option. A contour line originally s
composed of 4 sequence of strght hine segments. 10 will be plotted as such, unless the smoothing
option 15 used  Smoothing will effect erither a rounding or cutting of the corner between successive
straight line segments  Smoothing 1s accomplished such that the deviation of the smoothed contour
hine from the onginal contour hine s always less than or equal to a tolerance distance specified by the
user on the PLOT card  EFither of two types of smoothing can be specified by the PLOT card: (1)
straight hine smoothing, which effects a cutting of the corner hetween contour segments. or (2) circular
are smoothing, which effects a rounding of the corner between contour segments. {In Figure 11, a pair
of contour segments, A and B. adjoin at point P )
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Stoaght hine smootting oo bagare B oreplaces the comer ar Powith o straght Tine segment from

pomt PLovon AV o poane P o B osach that PEoand P2 oare cach o distance € lrom PO s deter
mined such that the distance troms Pouothe bine drom P o P2 s iess than o equdl to the toletance dis
fance specihicd by the oser Comust alses be tess than or equal to aone thind ol A

and less than or ¢quat
fooome thynd of Boobgeaie 10

Crtcubar are smoothing replaces the corner ot Powith oo circalar are tangent to both A and B
pomnts PEoand P orespectives The arrcatar arc trom pomt P11 to P2 s determined such that the dis
s dess than or cqual 1o the talerance distance spearhied by the user Further
more the distance trom Pt PLomust be dess than or egual to one-halt A
P2 must be dess than o cgquad fo one halt B thggure 139

Lt Trom Pote the arng

and the distance trom P o

PHSS Carnd

.

PHSY Format (A4

Fhe PHSS Cand tansters conttol 1o Phase 3 ol the program Phase 3 plots speaial ines and tesi
on the map and draws o horder on the map Phase 4 control cards are as tollows

LINE Card Formuat 1A42% 6GK 3120
N B [~ M i 39 47 AR
LNt 1 \R! /1 AW Y2 /2 1¢
wheie
N1 YL/ are the coordimates of the starting point
N2 /2 are the coordimates of the ending point

1C feol 852360 = 0 use plotter coordinates

= | use map coordinates (nght justutied!

The LINE Card is used to draw o hine on the contour map 7 s needed only for parallax drawing

TEXT Card Format (A4.2X.5G8 3.12.2A10.A4)
ol B IS AR 3 19 47 49
TEXT I Yl /1 HEIGHT  ANGLE 1C ITEXT
where
X1 ¥Y1./Z1 the coordmates of the birst character

ol the text stning
HEIGHT (ot 312380 s the height of the Characters

ANGILEE (col 393460 s the angle tor 1ext strning to
be plotted

18 (col 47481 = b use plotter coordinates
I use map coordinates (nght
justitied?

ITEXT (col 49-72) the character text string
(ett justitied)

The TEXT card 15 used to draw annotation on the contour map: orientation and character size can
be sclected by the user
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CIEN Card

oo |

CIEN TN

whete

Formut 6N D% 6Ny

FTENT con 7 70 s b char e tont sty e

he contimued dhett pusnhied

Fhe CTEN D s e whenever the tovt strme oserflows crther o TEND Cod 0 e
( l' \ il

BRDR ¢ ard

(NN
HRDR by e A4
Phe BRDR Coand ~ Geo odreaw oo bonder o] the toctaness G sledowt im0
nates are shewed b contamme the o
END Card
N
END b V4
Ihe end card ends phase contral of oh
STOP Card
(NS I
SToOp fooey o
The STOR Card stops all processing
The NASAPLOT contour program alows certam options sk s o spvitang and cxge o

views and has the capabihity tooprocess muadtiple gobs and b proodace muttpe

Coaputs g phets e
single 1ob

I the user wanis o map sz that as too Loy fe I on one piotton page hon S Dy s o NE
the map mnto matching scctions and plot cach section one oo sepatale protter o I he KO
cedure s required toospht o map

I The DIMT card s used 1o speaits the plotter Gl size and Teomces e fiess o

YoThe MAPS Cand s osed o speaty the map sechon

3 The GRED card s used 1o e the map section

4 The PLOT Ccard s ased to plot the map section

S~ Control s tansterred o Phase T oo sttt the neyt sections and the PXGE Caqrt s

request aonew plotier page
6 Steps 23 and 4o repeated
I an addional section s required steps > and 6 ae repeated
Note that for a pertect match bemween sections. i as necessary to gind the sechons such that the \
distance and the Y distance between grd mesh pamts s anchanged in cach successive secton

The uset may produce i the torm ot g separate map an exploded view of any rectanguian paral

lelogram. b the coordinates are skewed? arca of the map The followimg procedurers requited to produce
an exploded view

oot a border as o be diawn araund the atea of interest on the organal map, the TINE Gird s
used to do so
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JOALer the ongimal map has been plotted, the MAPS card 1s used to specify the arca of imterest

and the new (XOR YOR D tor plotung the exploded view
FoThe SCHE card s used to speaity the factor by which the arca will be exploded.
4 The PLOT caid s used 1o piot the exploded view
S Ha border st be drawn around the exploded view, the BRDR card s used to do so

The NANAPTOT Contour program can process several jobs in one computer run. The program
control cards correspondimye to cach job are stacked. with a JOB card at the beginning and an END card
tthe end ot cachob A STOPR card s requited at the end ot the deck fatter the last END card). This
program has heen mplemented such that the user can effect any number of manspulations and obtaun
amy number of oupuis and plois within g single job o The sterco, map splitting, and exploded view
capabthities are cxvamples of wavs 1o obrtan more than one plot within a single job  The program accepts
Wy nuniber ab s contrad cards i any sequence within the logical constramts deseribed in the PRO-
GRAM CONTROL CARD secvon o this chapler Control can be transterred (rom any phase to any
ather phese and the map end and control pomt parameters can be manmpulated and plotied as muany
HMes s s desiod o woith \mglc ioh
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Subprograms
Routines

LLODN
BASI
BOUNDS
FORMA
LOCATR
MAP
PGRID
PLOT
SCATTR
SToPP
CALCONR
BDSET
JBRET
PUTXR
Ki ADIN
RIADITB
SCATPE
POINT

Table 19
Comimon Blocks

Block Names

ANGLE BOUND CALC DEBUG TT GRID 10 METRIC PARM PLOTCM SRCS
BOUND 10

BOUND 1O

DEBUG T GRID GUN 1O SRCS TABLT CONTR

10 BOUND

DEBUG 1T GRID 10O

BOUND CALC DEBUG FACTL I'T 10 M1 IRIC SROS

BOUND 10 MITRIC PLOTCM

BOUND 10

(0]

CALC DEBUG FACTE T'T GRID GUN 1O METRIC PARM SRCS TABLT CONTR

JOBBLK

10

DEBUG t T GRID 10O SRCS

DI BUG FACTT 10O PARM 1ABLI

BOUND 1O

BOUND CALC DIBUG TACTE FT 10 MITRIC SRES

St
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